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We, The Quaker Oats Companx a Cor- 
poration organized under the laws of the 
State of New Jersey, United States of 
America, of 617 West Main Street, Barring- 
ton, State of Illinois, United States of 
America, do hereby declare the invention, 
for which we pray that a patent may be 
granted to us, and the method by which it 
is to be performed, to be particularly des- 
cribed in and by the following statement: 

This invention relates to the preparation 
of ready-to-eat products. 

A major use for this invention is the 
manufacture of ready-to-eat oat flakes 
having good flavor and texture as well as 
improved storage stability. 

Oats are unique among the cereal grains 
in that the oat products contain a com- 
paratively high level of fat In the normal 
processing of corn and wheat the level of 
fat is usually lowered during milling by 
degermination, etc. Oat cereals, however, 
are equivalent to whole-grain products. 
Consequently oat products, if improperly 
processed, tend to be unstable during 
storage. It has been suggested, for ex- 
ample, that ready-to-eat oat flakes be pre- 
pared by cooking oat groats and flaking the 
cooked groats. This product exhibits poor 
keeping qualities. The keeping qualities 
have been improved somewhat by a later 
suggestion that oat flour be used to form 
cooked dough pellets which were sub- 
sequently flakes and toasted. However, 
the keeping qualities of this product left 
much to be desired, and it was further 
suggested that a defatted flour be used in 
such a process to improve the storage 
stability. 

An object of this invention is to provide 
a process by which a ready-to-eat cereal 
may_be_prod uced witho ut the necessity of 



re duction of the grain berry to flou r be- 
fore its use7 

' A further object of this invention is to 
provide a process by which a ready-to-eat 
oat flake having good flavor and texture 
as well as storage stability may be pro- 
duced without the necessity of re duction 
of the o at groat to fl our before its use. 

Anolher object Of this Ihremknris- to 
provide a ready-to-eat oat product which 
utilizes the whole groat. 

It is a further object of this invention to 
provide a process for preparing stable, 
ready-to-eat oat cereals by which varying 
degrees of blistering may be accomplished. 

These and other objects which will be 
apparent from the following are accom- 
plished by a process comprising cooking 
oa t groats and kneading the cooked oat 
groats at a temperatureletween about 
150°F. and 212°R, thereby forming a 
cooked dough. (By "oat groats" is meant 
whole or cuto|t«roats, as distinguished 
from oat flour!f = TEe "cooked dough is then 
formed and toasted to give the ready-to- 
eat product 

The oat groats are cooked in any con- 
ventional manner until the starch is 
gelatinized. Although the cooking step may 
be carried out in such a manner that the 
groats become largely disintegrated, it is 
preferred that cooking be accomplished by 
any method which maintains the substan- 
tial integrity of the berry structure. 

A preferred method for cooking oat 
groats comprises pressure-cooking the 
whole or cut groats at a pressure less than 
about 25 p.s.i.g., preferably at about 15 
p.s.i.g., until the groat is cooked, as deter- 
mined by the gelatinization of the starch. 
In the preferred pressure-cooking embodi- 
ment, water is present in an amount less 
than that amount necessary to provide a 
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substantial unabsorbed water phase. When 
the pressure cooking is carried out in 
acccwrda^ embodiment 
of this invention, the oat groat structure 
substantially retains its integrity through- 
out the cook, and the cooked oat groats, 
though moist to the touch, are readily 
handled and comparatively free flowing 
The moisture con tent of the coo ked oat 
groats may-beHgtween ab out 35% and 
52.%_bu t .a re pr eferably^between about 40°£ 
anri^i%_by_weight upon dischatseJEom' 
jge cooker. If the cooked oat groats are 
conveyed from the cooker to the kneader 
or extruder, the moisture content drops 
somewhat so thai the cooked grain pieces 
being fed into the kneader or extruder have 
a somewhat lower moisture content, pre- 
ferably between 30% and 47% more pre- 
ferably between about 35% and 40%. The 
groa ts are then kneaded, pre ferably in an 
extruder, v^^x__^^x^Xm^I^S^^s 
\ sucB^thlt-the resulting^c opked dou gh is 
^discharged from the extruder at a tern- 
perati«*4>etween^^ 
preferably between about 190°E~and" 
210°F. Though high pressures may be used 
in the extruder, low pressures, e.g. less 
than 500 p.s.i.g., are preferred. These low 
pressures produce a desirable dough which 
is not entirely homogeneous. J fc^additio n 
tojcontaining ^discrete particles of bra n and 
germ, this desiraaeTieterog [enPnii s "A^^ 
c ontains some small nortions of jjie-original 
^^graln^berries^ U pon~ cutting- and^ 
flaking, etc., tne fleterogeneous doughs are 
found to provide a flake having an ap pear- 
ance^reminiscent of its wKoEsome wH51e- 
grain onging^flg-a texture wliia^ has'Heen 
found to be highly acceptable in organ-, 
pleptic studies. More strenuous extruder 
conditions lead to a more homogeneous 
nougn. These more homogeneous doughs 
though nutritious and desirable, have 
much less "character" than those made 
from the Heterogeneous doughs. 

In the manufacture of ready-to-eat oat 
flake the e xtruded do ugh may be cut i nfn 

TIP. Mc an A Tmtr,n^;;^l V i *A « , % - ^ 
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8 ni? '°i 5 L nch ' P refe rably between 
about .011 and about .012 inch. In th- 
manufacture of ready-to-eat oat_flakes it 
has been found that the time laose between 
the extrusionofthe dough aiiTthTflakinff 
,s PrSfei^^esTthan-t wo minuteCT d 
more preferab y in the order oi-seconds, 
in e cerea l fl akgs__ are then tempered. i.e., 
dried, to a moisture^61SenToetW5en-about 
12 ^ and about 30%, depending on the 
degree of blistering desired in the "final pro- 
duct. In order to produce a product havin- 
a high degree of Wisteria 'the flakes are 
tempered to a moisture content between 
about 18% and 30%, preferably beS 



about 13% and 22% moisture. When it is 
desired that the final product have LI 
blistering and be more suited to enrobina 
£ "5 u g t f eatme ^, the moisture conten! 
should be between about 12% and 18% 70 

RoS^? b u tWSSn ab0Ut 12 "°% ^nd 
15.0% after the tempering. This tempeS 

may be carried out in any conventional 

drying-equipmentras-for example, in a Idfi- 

veyor-type oven having 250«F. ai r in and 75 

h, • ° Ut - Ul ? der tfaese conditions 

ThrTemp^reTJiKei-ire then subjected v . 
Srt ? f- d f yin§ by ^ntacting the flakes ) JUf 

t»rL k * R . F,ash df y er air tempera.^ 
60^F about 400°F. and about 

600 F are preferred when a product having 
a low degree of blister is preferred Tem- 
peratures between 600°F. and 800°F are 
preferred in manufacture of product having 
" ™M d6gree of bHster - F "^es are pe? 
fl.cw ° re i" a ' n in contac t with air at 
£ dl f r temperatures for a sufficient 
time to lower the moisture content to be- 
tweer, about 2% and 10%, more preferably 
to between about 5% and 8%. A flash 
drying system which is eminently satisfac- 

™Z£r USe In this P rocess is » hot-au- 
pneumatic conveyor from which the flake 

Sfe K^ 6 * 3 c >' cIone "type separator. In 
^n .!^- dry,n§ sy - stem > suita b'e flake re- 100 
sidenee times are u, the general order of 

XL?J?- seconds -. ^>nger or shorter re- 
sidence times may oe utilized, depending on 
theinitial and final moistures. 
The fina ' drjdng-step,af_ernpi oyed may 105 

^T^ llSfled ^^^^ c ^tioS 

drying equipment. siicj^^c6nv^-t«pe 
oven .haying jpp^rJn^nd^^ES 

^&w i d if°J fl3keS ,s stained approxi- 110 

"Y 4 minute s. The final product 
moisture, however, must be below about 

The invention is further illustrated but is 
?mnw - be V m i. ted b ? the following ex- 115 
amples, in winch parts are parts by weight 
and percents are percent by weight basVd 
on the "as is" sample weight 

Example 1 

i;itty parts of oat groats and 20 parts of 120 

S^T re , Charg2d t0 a P«-«sure P cooker 
and cooked for one hour and 45 minutes a[ 

n,«££ S \ T l ie charged amount of water 
merely v/ets the groats. The cooked -roats 

£? a? i L6 V a f ter . at the end of ~<S! 125 

t"^ *u ths end of tbe cook, the sroats 
had the appearance of bein- moiV but 
were generally intact. There waTsubs^- 
tmlly no water phase present in the cooker 
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at the end of the cook. The moisture con- 
tent was lowered to about 36.4% during 
rapid cooling of the cooked grain dunni 
conveying. The grain was then fed into I 

single screw extruder equipped with electric flai-« nf~Fv7™JT"» "W^nce. 'l he 

seating coils along the jacketed 7m of femn? i ple 3 ™*?P*V*; the flakes 

Sodn?^ 16 f 0n ie disc ^ e ™ SSfS LTL*^*; A fter flash 
produced a dough rope which was about 
J / 16 inch in diameter. Cooling water wa". 
applied to the feed section of the jacket" 
*Cg_ext ernal heating me ans were_djvided 

^^arrel. A^templraTu^f^roxi- 
mat^00!Etp 250;F. was maintained in 
the jacket ortheTto^ieT^td-Oempera 



tw^fr was 1 much "gnter in color than 
that of Example 1. The flakes going into 65 
the tempering conveyor-belt type oven 
seemed brittle and dull in appearance. The 
flakes of Example 3 were opa<5ue; the flakes 
drvITt fi W ? re t y d »«t After 5 
S n 3'.r uv 1131 product of this example 70 

*£Jj he t bhster had a generally un- 
desirable texture. 
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tnre of aboujj 60«F. was maintained to the 
jacket in theseconjLzone. the extruder 
was operated at about 60 r.p.m., giving an 
approximate retention time of one minute 
in the extruder. The maximum dough 
temperature was reached just before the 
dough passed through the die and fluc- 
tuated closely about 160°F. The rope or 
extrudate was immediately cut into pellets 
3/16 to 3/4 inch in length. These pellets 
were immediately deposited in a room- 
temperature pneumatic material-handlin° 
system, and they reached the flaking rolls 
m about 1-1/4 seconds, where the pellets 
were rolled into flakes. The flakes were 
then blown to the entrance of a conveyor- 
type oven which was set to provide air at 
350 F. on entrance and 415°F. at the exit 

Th7^/ eSldence J - time of 2" 1 / 2 mi nutes 
The flakes were discharged from this tem- 
pering oven at a moisture of about 18.6%. 
^fi^mEexsiflakes were dropped into the 
flash system, which consisted of a hot-air 
pneumatic conveyor in which the gas-air 
toSS* 8 ^ was bstwee n about 650°F. and 
750 F. The flakes were seoarated from the 
nigh-velocity air stream in a cyclone-type 
separator. The product was then dried in 
another conveyor-type oven set at 350°F 
throughout. The product was then dried 
by a three-minute pass through another 
conveyor-belt type oven set at 315°F 
throughout. The product of this run was' 
a nicely blistered, uniform product having 
pinhead-type blisters. 

Example 2 
The process of Example 1 was repeated 
except that the dough temperature at dis- 
charge from the extruder was 225°F This 
caused the formation of blown pellets and 
undesirable end products. After lowering 
a ex ?"V date temperature to about 205°F 
blfstered Pr ° dUCt satisfa <*orily 

Example 3 
The procedure of Example 1 wa* re- 

S d '^ eXCept tha ? the extrudate dough 
temperature was held at about 100°F The 
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Example 4 
Ninety parts of steel cut steamed oat 
° , A. P 31 ^ o{ w hite suga r. 2 parts of 
sah^04 parts of fooTcdoTtnd 20 paS o 

sure cooker and subjected to 15 nsi 
pressure cooking conditions for two hours." 
At the end of this time the oat groats were 
uniformly cooked, and there wis subS 

Z n °-n. Water phase P resant with the 
groats. The groats were found to contain 
between 40% and 43% moisture. Up£ 
discharge from the cooker the oroats 
dropped in temperature to about 80°F 
before they were charged to a 1£ inch dia- 
meter extruder. The extruder jacket tem- 
perature was adjusted so that the dough 
temperature reaced 205°F. at discharge: 
J^^ skv s ? rew reTOl ved at 60 r.p.m., 
and-the-approximate retention time of the 
cereal in the extruder was 38 seconds. The 
moisture content of the rope extruded 
through the die orifice of 3/fS inch wS 
approximately 36% to 38% by weiS 
The rope was cut by a revolving blade into 
approximately 3/l6<inch lengths. The™ 
suiting pellets were dropped into a room- 
temperature pneumatic conveying system 100 
which delivered the pellets to the flakina 
rolls in between one and two seconds. The 
ttakug rolls were adjusted £0 that the 

£2 < W mf . r0, [ ed t0 a dough-flake thick- 
ness of .011 inch to 012 inch. The dough 105 
flakes contained 32% to 34% moisture. The 
dough flakes were then tempered in a con- 
TCyor-type oven by 2i-minute retention, 

an?? a no^ emp .. era £j res bstween 250 °F- in 
and 250 F out. The tempered flakes con- 110 
tamed 13% to 14% moisture. The flakes 
were then dropped into a high temperature 
P£T!? C "Wing-drying system in 
which the conveying air was about 500°F. 
ine flakes were separated from the high- 115 
temperature air in a cyclone-type separator 
and upon discharge from the'cyclone the 
flakes contained 6% to 7% moisture. The 
flakes were then dried in another convevor- 
beit-type oven in which the air was 350°F 120 
going in and 350°F. coming out After 
the 2£-minute retention in this final drying 
oven the flake product had between 2% 
and 3% moisture. This product had a uni- 
form toasted color, containing a fine or 125 
delicate type blister structure, a pleasin^ 
texture and flavor, and was particularly 



well suited for subsequent enrobing or 
coating operations. 

As illustrated in Example 4, it is preferred 
that the oat groats be cut before use in the 
o process of this invention when completely 
uniform penetration of color or flavor addi- 
tives is desired. 

It is clear that Examples I and 4 illustrate 
embodiments of this invention, while Ex- 
amp.es 2 and 3 show the undesirable results 
obtained in processes not in accord with 
this invention. 

In other tests in which oat groats were 
cooked as in Example 1, and were sent 
15 directly to the flaking rolls (without the 
kneadmg heat-treatment used in this in- 
vention, the resulting toasted oat flake 
products were too fragile and were very 

In still other tests, oat flour was admixed 
with water and this mixture was kneaded 
J* ? an extru( kr. The extruded 
cooked dough was pelletized and flaked. 
The resulting toasted flake products were 
hard had a harsh texture, and also ex- 
mbited poor storage stability. 

Accelerated and room temperature storage 
tests of the products of this invention have 
30 been earned out. These tests indicate the 
oat products made in accord with this in- 
vention can be stored for longer than nine 
months without the development of ran- 
35 l l !?l 7 - ?- r ° th8r comn »on undesirable char- 

JS^SSnT 0 sh no anti -° xida ** 

In addition to its unique value in the 
manufacture of stable, ready-to-eat oat 
40 ^f l- fr ° m ? at S roats « the m «thod of this 
S rt nU ° n f 18 aIs ? UsefuI in the dire <* manu! 
tacture of cereal products from other wains 
a " d Particularly from grain mixtures wS 
out the necessity of first producing cereal 

45 wW F ,? r e ? am - p,e J \ mixture of ha& whole 
wheat berries and half corn grits were 
cooked m a pressure cooker and extruded 

£v2Sn a SSf In aCCOrdance with this 
rZn I- \ ^ dough was immediately cut 
50 ( F: U ? lzed l and rolled (flaked) and flash 
50 dried as above after tendering. The ready- 

SfIf Uld ! ra J n C ^ reaf flake Produced in 

textum & had a / Ieas J^ and satisfactory 
texture, flavor, and stability. 

It is apparent that the process of this in- 

55 vention , s particularly suited to economical 

large-scale manufacturing operatic,™ ' 

WHAT WE CLAIM IS: — 
1. A process for preparing ready-to-eat 
oat cereal which comprises" cooking lat 
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groats, kneading the resulting cooked groats 60 
ffp«p tem P erat ure between 150°F. and 
dough? 7 min§ a Cooked oat 

2. A process accoixling to claim 1 whiHi 
comprises pressure-cooking the oat '^at 65 

i. A process according to claim T or 2 
wherein said cooked oat groats contains 
between 30% and 47% water. * 
4. A process according to claim 2 
£?2? n 53 - d P ressure -^ng is at less 70 
2S- L P : S - press " re in ^ presence of 
J ^ amount less than that neces- 
fhEJf pr ° VI . de an . u nabsorbed water phase, 
S y n f m , amtammg the substantial in- 
S$ f - the < ° at Sroat structure and said 75 
kneading is effected by extruding the re- 
sulting cooked groats. 

5. A process according to any of the 
r^'t^ ni l? hich com P rf ses fo°rrin| 

S Si fl e i d0 K sh into flakes and fla -* SO 

rag the flakes by contacting the flakes with 
Sn<5 a tem P erat "re between 400°F. and 
800 R, thereby producing flakes bavin- a 
moisture content between 2% and I0%°ht 
weight. " W/ ° oy S5 

fir A process according to claim 5 
which comprises drying the flakes to a 
moisture content between 12% and 30'' 
by weight prior to said flash drying ' 
tJL- < m « ethod of manufacturing ready- 90 
to-eac oat flakes comprising pressure-cook- 
ing out groats at Iess\han 25 p.sL in ? h e 
presence of water in an amount llss than 
™L n& L eSSary to provide an unabsorbed 
water phase, thereby maintaining the sub- 95 
stantia integrity of the out groat structure 

ESS"? ^V 68 " 1 ^ coofcd groats at a 
temperature between 190°F. and 210°F 
immediately cutting and rolling the dough 
w£„ nn? flake s ha vfng a thickness be- 100 
tween 008 and .015 inch, tempering th- 

tAf^ 5 ^n d 7 in § t0 a nioisture 0 co„: 
tent between 12.0% and 15.0% by weight 
flash drying the resulting tempered flakes 
by contactmg the flake with air having a 105 
temperature between 400°F. and 600°F 
said contacting continuing until the flake 

ST e a C ri n Vi S between 5 * an? 8%by 
moisture content less than 3% by weight HO 

8. A process for preparing ready-to-eat 
oat cereal according to any one of the pre- 

deSrfbed 3 " 115 Substantiau > as hefefn 

STEVENS, LANGNER, PARRY 
& ROLLINSON, 
Chartered Patent Agents, 
Agents for the Applicants 
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